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OBJECTIVES: To assess the morbidity, mortality and Long term outcome of 
Late Preterm births. 
METHOD: Prospective Observational Study (Descriptive study) 
STUDY PLACE: Institute of Obstetrics and Gynaecology, Egmore, Chennai. 
STUDY PERIOD: 2014-2015 
RESULTS: 100 Late Preterm babies were assessed.16% of babies required 
Resuscitation at birth,33% had Respiratory distress,50% had Neonatal 
Hyperbilirubinemia,13% experienced Hypoglycemia,33% with Sepsis,9% 
required Intravenous fluids.17% were SGA,3% were LGA and 80% were 
AGA. Mortality was about 2%. On follow up at 6 months of corrected age for 
Prematurity, weight of 7% of babies were <3 percentile,81% of babies were 
between 3-50 percentile, 9% between 50-97 percentile and 1% >97 percentile. 
Neurodevelopmental assessments of these were found to be Abnormal in 5%, 
Questionable in 18% of babies. 
Conclusion: Late Preterm babies have higher risk of neonatal morbidities. 
They also have growth and developmental concerns on follow up. 
INTRODUCTION 
  PRETERM INFANTS 
                          WHO defines Preterm as Infants born before 37 weeks of 
gestation. Gestation age is usually calculated from first day of last menstrual 
period. This group of Neonates are more prone for increased morbidity and 
mortality. The percentage of death in children < 5 years of age is more in the 
neonatal period of which many deaths are attributable to Preterm Births. 
Low birth weight also has increased because of increase in incidence of 
Preterm births. Also a strong positive correlation is always present between 
both Preterm, IUGR and low socio economic status. 
                             In low income setting half of the babies born at 32 weeks 
die due to lack of feasible cost effective care like warmth breast feeding 
support and basic care for infection and breathing difficulties. In high 
income countries almost all of these babies survive.1, 2 
 
 
 
` 
 
 
WHO statistics on Preterm 
 15 million babies are born too early every year 
 Preterm births – more than 1/10 babies 
 Almost 1 million children die each year due to complications of 
preterm births 
 Many also face life time disabilities including learning 
difficulties, hearing and visual problems. 
About three quarters of these babies can be saved with easily accessible, cost 
effective care like  
 Essential care during child birth for both mother & baby and 
also during the post natal period. 
 Antenatal steroids injections 
 Kangaroo mother care 
 Exclusive breast feeding 
 Antibiotics to treat new born infections 
To reduce preterm birth rates, women need improved care in the antenatal, 
Natal and in the post natal period. Also better access to family planning and 
increased empowerment will reduce preterm births.3, 4 
 SUB CATEGORIES OF PRETERM
          Preterm is further categorized as 
 Extreme Preterm:
 Very Preterm:
weeks of gestation.
 

 
 
 Infants born before 28 weeks of gestation
 Infants born between 28 weeks and 31 6/7 
 
 
 
 Moderate preterm: Infants born between 32 weeks and 33 
6/7 weeks of gestation. 
 Late preterm: Infants born between 34 weeks and 36 6/7 
weeks of gestation.5  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ASSESSMENT OF GESTATIONAL AGE 
        Gestational age can be assessed by 3 methods 
 First trimester Ultra sonogram : 
• Done at 6 – 12 weeks of gestation 
• Most Reliable method of assessing age of gestation. 
 First day of last menstrual period 
 New Ballard scoring:  
 Used to assess  Gestation age 20 – 44 weeks  
 Score ranges from -10 to +50 
 It Consist of two components 
 Physical Maturity and 
  Neuromuscular Maturity 
 
 
 
 
 
 
Components of NBS 
Physical Maturity 
  It includes skin, lanugo, plantar surface , breast, ear , 
genitals . 
 Score ranges from -1 to  +5 
 
 
 
 
Neuromuscular maturity 
 It contains six components posture, square window (wrist), 
Arm recoil, Popliteal angle, Scarf sign, heel to ear . 
 Score  ranges from- 1 to +5 
 
 
 
 
 
Reliability in assessment of Gestation age in order: 
                                  1. First Trimester Ultra sonogram 
                                  2. First day of Last Menstrual Period 
                                  3. New Ballard Scoring. 
NBS is accurate to + or – 2 weeks.6 
 
 
 
 
 
 
  
 
 
 
 
 
 
ETIOLOGY OF PRETERM 
 Etiology is unknown in most of the cases. 
 Multifactorial 
 Interaction between Maternal, Uterine, Placental and Fetal 
factors. 
    Maternal Factors: 
 Preeclampsia 
 Medical illness in mother-Renal disease, Cyanotic heart 
disease 
 Infections- Chorioamnionitis, Urinary Tract infection.        
Bacteria release IL-6 and Prostaglandins which induces local 
inflammatory response and also promotes premature uterine 
contractions causing amniotic membrane to rupture. 
 Drug abuse 
Uterine Factors: 
 Cervical incompetence 
 Uterine anomalies 
 
 
     Placental Factors: 
 Placental Abruption 
 Placenta Previa 
 Placental dysfunction. 
    Fetal Factors: 
 Fetal distress 
 Twin Gestation/Multiple gestation 
 Erythroblastosis 
 Non immune hydrops 
Others Causes: 
 PROM(Premature rupture of membranes) 
 Polyhydraminos 
 Iatrogenic 
 Trauma7-10 
 
 
 
 
PROBLEMS OF PRETERM BIRTHS 
                     Preterm babies face many problems due to the following 
reasons, 
• Extra uterine adaptation becomes difficult 
• Immaturity of various organ systems.   
  Respiratory: 
o Respiratory distress syndrome - due to pulmonary immaturity and 
surfactant deficiency. 
o Perinatal depression 
o Apnea-due to immaturity in breath control 
o Chronic Lung disease-Bronchopulmonary dysplasia 
Neurological: 
o Periventricular Leukomalacia 
o Intraventricular hemorrhage 
o Seizures 
o Deafness 
o Retinopathy of Prematurity, 
 
 
Cardiovascular: 
o Hypotension-probable causes include Cardiac dysfunction, 
Sepsis, Hypovolemia. 
o Patent ductus arteriosus. 
Gastrointestinal: 
o Necrotising enterocolitis. 
o Poor gastric motility. 
Haematological: 
o Anaemia. 
o Hyperbiliribinemia. 
Metabolic: 
o Hypoglycemia 
o Hyperglycemia 
o Hypocalcemia 
 
 
 
 
Temparature instability: 
o Hypothermia- 
o Hyperthermia 
Renal: 
o Hyponatremia, hypernatremia 
o Hyperkalemia 
o RTA 
Immunologic: 
               Infections - because of deficiency in both humoral and cellular 
immunity response. 
 
 
 
 
 
 
 
 
LONG TERM PROBLEMS OF PRETERM 
 
o Cerebral palsy 
o Mental Retardation 
o Visual impairment, Hearing loss 
o Learning disability, Hyperactivity, Behavioural 
disorders,  Language disorders. 
o Retinopathy of Prematurity 
o Chronic Lung disease 
o Poor growth.11-13 
 
 
 
 
 
 
 
Management of Preterm infant 
Immediate Management: 
1) Delivery in a well equipped institution with skilled staff is 
preferable because institutional care at the appropriate time 
reduces the morbidity and mortality of preterm births. 
2)  It also requires well equipped resuscitation room well 
equipped with qualified personal trained in new born 
resuscitation.  
3) Maintenance of temperature and oxygen delivery at the 
right time are immediate goals 
Neonatal Management: 
          Thermal Regulation: 
1) Temperature regulation is the foremost goal in new born 
care. 
2) Aim is to achieve a neutral thermal zone. 
                          Neutral Thermal Zone:-Environmental temperature 
sufficient to maintain body temperature with minimal oxygen consumption.  
 
 
 
For Preterm this can be achieved by 
 Radiant warmer- has rapid temperature response 
 Closed Incubator – Decreased insensible water loss 
 Combined Unit 
Oxygen therapy and assisted ventilation: 
Types of Ventilator support: 
• Continuous positive airway pressure 
• Pressure limited, time cycled, continuous flow ventilators 
• Synchronised and patient triggered ventilators 
• Volume-cycled ventilators 
• High-frequency ventilation 
 
 
 
 
 
 
 
Indications for respiratory support 
Indications for CPAP in Preterm infant: 
• Preterm infant with minimal respiratory distress and low 
supplemental oxygen requirement. 
• Requirement of Fio2  above 30 % by hood with respiratory 
distress 
• Fio2 above 40 % by hood 
• Stabilisation in delivery room for ELBW babies. 
• Initial management of premature infants with severe respiratory 
distress. 
• Respiratory distress after extubation. 
• To maintain lung volume after extubation. 
Indications for Mechanical Ventilation: 
• Prolonged Apnoea 
• Pao2  <50 mmHg or Fio2  above 80 % 
• Paco2  above 60mmHg  with persistent academia 
• General Anaesthesia. 
 
 
CPAP DELIVERY DEVICE 
 
 
 
 
 
 
Feeding Guidelines: 
• 34 weeks – Breast Feeding 
• 32-34 weeks – suck at breast and supplement with gokurnam or 
paladai feed of EBM 
• 29-31 weeks – Orogastric tube feeds 
• <28 weeks – IV fluids 
Patent ductus arteriosus 
1) Infants weighing more than 1 kg – conservative management with 
adequate oxygenation and fluid restriction. 
2) Smaller infants may require Ibuprofen and Indomethacin  
3) Systematic infants with contraindication to medical therapy or 
failure to medical therapy may require surgical allegation. 
Fluid and electrolyte therapy 
1) Preterm infants have relatively high insensible water loss. So 
maintenance of proper hydration is essential to prevent 
complications like dehydration and hypovolemia. 
 
 
 
2) Maintenance of Euglycemia and electrolyte balance is mandatory as 
they are prone for hypoglycaemia and electrolyte imbalance. 
Hyperbiliruienemia 
1) More common in preterm infants. It can be effectively managed by 
Careful assessment of bilirubin levels, photo therapy, and Exchange 
transfusions in most severe cases. 
Infections: 
1) Infections may precipitate Preterm delivery and also Preterm 
infants are more prone for infections. An infant with symptoms 
and signs of sepsis, have to be evaluated for sepsis. 
2) Careful Physical examination, Complete Blood count, CRP, 
and Blood culture should be done. First line of Antibiotics to be 
started in a suspected infant. 
3) Anti staphylococcal antibiotics for infants, 
o VLBW babies 
o Infants with suspected nosocomial infections. 
 
 
 
 
Immunisation: 
1) Recommended vaccines - Diptheria, Acellular pertusis, Tetanus 
toxoids, IPVv, PCV, Hib-based on the chronological age. 
2) Hep B vaccine for medically stable infants. 
3) RSV and Influenza vaccine as indicated. 
4) Rota virus vaccine-live oral vaccine not to be given till NICU 
discharge.13-16 
 
 
 
 
 
 
 
 
 
 
 
Late Preterms-34 to 36 6/7 weeks, are immature physiologically and they do 
not compensate well to the extra uterine environment when compared with 
Term babies. 
Late Preterm births are in increasing trend recently, accounting for about 
74% of all Preterm births and 8%of total births. This is because of increased 
number of Caesarean deliveries, induction of labour and increase in the 
prevalence of maternal co-morbid factors. Late Preterm’s are prone for all 
morbidities faced by Preterm as a whole. So it is essential to study the 
morbidity pattern in this sub group in order to improve Newborn care. 
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STUDY JUSTIFICATION 
 
 
 
 
 
 
STUDY JUSTIFICATION 
 
                           In recent trends, there are increasing numbers of babies born 
at 34-36 6/7 weeks of gestation due to various reasons. Only very little 
studies have been done on this sub group of infants. This group of infants are 
considered to have significant morbidity and mortality when compared to 
Term infants. 
                         There is 2-3 fold increased rates of morbidities like 
Hypothermia, Hypoglycemia, Delayed fluid clearance, Respiratory distress, 
Hyperbilirubinemia, Poor feeding, Infections and Readmissions. 
                           So an understanding of morbidity and mortality risks among 
Late Preterm is very important for health professionals to anticipate and to 
manage morbidity during birth hospitalisation. 
                          Apart from assessing morbidities, a long term evaluation, 
monitoring and follow up of these infants are needed to optimise neonatal 
care and to improve human health status. 
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 
AIM AND OBJECTIVE 
               To assess the morbidity, mortality and Long term outcome of Late 
Preterm births. 
SHORT-TERM OUTCOMES: 
 Need for Resuscitation at birth 
 Respiratory distress requiring oxygen/ CPAP/ Ventilation 
/Surfactant 
 Hypoglycemia 
 Jaundice requiring Phototherapy/Exchange transfusion. 
 Sepsis 
 Infants requiring Intravenous fluids 
 Birth weight at birth-SGA/AGA/LGA 
 Mortality 
LONG-TERM OUTCOMES: Infants were followed up at 6 months of 
age for assessing the following parameters. 
 Weight in percentile 
 Neurodevelopmental outcome by DDST 
 
 
Methodology: 
                 Descriptive study 
 
Inclusion criteria: 
                 Babies delivered during 34 to 36 6/7 weeks of gestation either by 
Labour natural/Caesarean section/assisted delivery. 
 
Exclusion criteria: 
                   Babies delivered during < 34 weeks and > or equal to 37 weeks 
of gestation. 
                   Babies with major congenital anomalies detected antenatally / 
postnatally have been excluded from the study. 
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METHODOLOGY 
 
 
 
 
 
 
 
METHODOLOGY 
             Written informed consent obtained from parents for using their 
children’s clinical data for study purpose. 
              Babies born in the hospital during the study period were assessed 
for their Gestational age. 
              Golden standard of assessment was taken as First Trimester Ultra 
sonogram, taken at 6-12 weeks of gestation. 
              In the absence of USG, gestational age was calculated based on 1st 
day of LMP, provided the maternal menstrual history is reliable. 
             In the absence of both the parameters of assessment, gestational age 
was assessed based on NBS. 
 
 
 
 
 
 
 
 
Maternal data: 
               Relevant maternal details were collected as follows 
 Antenatal steroids: 
 No.of doses of steroid given 
 Reported as Complete/Incomplete/not given 
   Presence of Labour pain and duration of pain: 
   Indication of Late-Preterm delivery: 
   Mode of delivery: 
                  Labour natural/LSCS/Assisted delivery 
   Baby details: 
 Age of Gestation in weeks 
 Sex-Boy/Girl 
 Birth weights in kg were recorded. 
 
 
 
 
 
SHORT TERM OUTCOMES 
Neonatal morbidities were then recorded starting from need for resuscitation 
at birth. 
Need for resuscitation at birth: 
                          Resuscitation in our hospital is carried out based on NRP 
Protocol. The details of resuscitation were recorded. 
• Baby cried at birth-Yes/No 
• APGAR at 1st and 5th min of birth 
 Extent of resuscitation recorded as 
                         Need for Initial steps/PPV/Chest compression 
 
 
 
 
 
 
 Respiratory distress: Presence of atleast 2 of 3 following features, 
 Tachypnea(RR->60/min) 
 Retractions 
 Expiratory Grunt. 
Recorded as who require oxygen/Surfactant/Ventilation 
Hypoglycemia: 
                        Blood sugar <45 mg/dl-taken as hypoglycaemia. 
                        Blood sugar was monitored by Glucometer. 
Neonatal Hyperbilirubinemia: 
                        Serum Bilirubin was done at 48  hrs of birth for the study 
population. Based on hour specific nomogramas per AAP guidelines, the 
decision of Phototherapy was made. Exchange transfusion was given when 
required. 
Recorded as 
               Neonatal jaundice requiring- No Treatment 
                                                              Phototherapy 
                                                              Exchange transfusion. 
 
 
 
 
 
Sepsis: recorded as 
o Suspected sepsis- based on clinical symptoms and signs of 
sepsis Antibiotics were given atleast for two days 
o Probable sepsis- based on positive screening test for 
sepsis.CRP.Positive CRP is taken as >10mg/L. 
o Culture positive sepsis 
Requiring Intravenous fluid: recorded as  
             Requiring Intravenous fluid-Yes/No 
Mortality- No.of deaths were recorded. 
Birth weight: 
o Reported as SGA/AGA/LGA 
o Based on the Fenton’s chart 
 
 
 
 
 
 
 
LONG-TERM OUTCOMES 
The Late Preterm babies were followed up at 6 months corrected age for 
Prematurity and they were assessed for  
o Physical growth - Weight, Length and Head circumference 
o Neurodevelopment outcome: 
• Assessed by Denver Developmental Screening 
test.This screening test is used to screen the 
development of young children. 
• Age group- 1 month to 6 yrs. 
 Time required-10 to 20 minutes 
• Domains: 
o Gross motor 
o Fine motor 
o Language 
o Psychosocial  
Test materials: Zippered bag, Bell, Bottle, Set of 10 blocks, Rattle, Pencil, 
Tennis ball, Yarn, Raisins. 
Administration of the Test: The test is done by observation of what the 
child can do and on report by a parent who knows the child. Every effort 
should be made to put the child at ease.The test should be administered 
before any frightening or painful procedures. 
       Draw a vertical line on DDST at the child’s Chronological age. For 
preterm babies up to two years correction for prematurity should be done. If 
a child passes an item, a large letter ‘P’ is written on the bar at the 50% 
passing point. ‘F’ – failure ‘R’ –refusal.  
     Failure to perform an item by 90% of children of the same age to be 
considered significant.Failure may be emphasized by right end of the bar. 
The left end of the bar denotes the age that the child could perform an item. 
       Interpretation of DDST 
                               – Abnormal 
- Questionable 
- Normal 
 
 
 
 
 
 
 
Statistical Analysis 
             This study is a Descriptive study. It is an exploratory study and so sample 
size was not derived at. Late Preterm delivered at IOG were taken up for study and 
their morbidities were assessed. Also they were followed up for 6 months period to 
monitor weight and Neurodevelopmental outcome. 
            The results of this study is interpreted in Proportions. 
            95% Confidence interval has been calculated for each parameter using the 
formula. 
 
Use the given degree of confidence and sample data to construct a confidence 
interval for the population proportion p.  
--------------- 
16)n = 182, x = 135; 95 percent  
----------------- 
sample proportion: p-hat = 135/182 = 0.74 
---- 
E = 1.96*sqrt[0.74*0.26/182] = 0.0637 
------------ 
95% CI: 0.74-0.0637 < p < 0.74+0.0637 
 
 
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REVIEW OF LITERATURE 
STUDY 1 
TITLE: “Comparison of Neonatal morbidities of Late preterm with babies 
born term”                                       Amarjeet S Wagh and Naveen Jain 
Study Place: Department of Paediatrics and Neonatology, Kerala Institute of 
Medical Sciences, Trivandrum, Kerala. 
Objectives of the Study: 
                       To compare the neonatal morbidities of Late Preterm with 
babies born Term. 
Primary outcomes: 
 Need for resuscitation at birth 
 Respiratory distress requiring Oxygen, CPAP, Ventilation and 
Surfactant therapy. 
 Jaundice requiring treatment 
 Feeding difficulties encountered and types of feeds at discharge 
Secondary outcomes: 
 To evaluate Late Preterm babies at 3 months of age corrected for 
Prematurity for following. 
 
 
 Exclusive Breast feeding 
 Physical growth 
 Development assessment with DDST 
Methodology: Prospective observational study 
Study period: 18 months 
Results: 
               Comparison between 114 late preterm babies and 1094 Term born 
babies were done. 
PARAMETERS LATE PRETERM TERM 
MORBIDITIES 85% 16.3% 
NEED FOR 
RESUSCITATION 
14% 1.7% 
RESPIRATORY DISTRESS 29.8% 3.4% 
HYPOGLYCEMIA 30% 2.2% 
HYPERBILIRUBINEMIA 50% 10.4% 
SEPSIS 9.6% 0.9% 
INTRAVENOUS FLUID 58% 2% 
83% were followed at 3 months of age corrected for prematurity. 
 
 
 
 
• Weight                    = <5th percentile – 3.6% 
                                            = 5 – 50 percentile – 83%  
• Results of DDST      =.8% - abnormal  
                                        = 20.4% - Questionable 
Conclusion:  
                     Late Preterm Babies are more prone for Neonatal Morbidities. 
They also have growth and development concerns at 3 months. 17-21 
 
 
              
 
         
 
 
 
 
STUDY 2 
  TITLE: “Early Neonatal Morbities in Late preterm Infants”  
         –Ashish Jaiswal, Srinivas Murki ,Pramod gaddam and Anupama Reddy 
Study Place: Fernandez hospital, Hyderabad 
Aim and Objective: 
                            To compare early Neonatal morbidity between term and late 
preterm infants. 
Study Design: Prospective study 
Subjects: All live born late preterm (34 – 36 6/7 weeks) and Term Babies (37 – 
41 6/7 weeks) 
Results:  
 363 late preterm infants and 2707 term infants were included in the study.  
 
 
 
 
 
 
 
Variable  
Late 
preterm 
(n= 363) 
%) 
Term 
(n= 2707) 
(%) 
P value 
Adjusted OR 
(95%CI) 
Any morbidity    
257 
(70.8) 
788 (29.1) <0.001 5.5 (4.2-7.1) 
Readmission    36 (9.9) 199 (7.4) 0.056 1.9 (1.2-2.8) 
Hypoglycemia    32 (8.8) 39 (1.4) <0.001 4.5 (2.6-7.7) 
Respiratory 
morbidity  
38 
(10.5) 
41 (1.5) <0.001 7.5 (4.2-12.3) 
Ventilation     
Any   11 (3) 23 (0.8) 0.001 4.2 (2-8.9) 
CPAP  9 (2.5) 15 (0.5)   
IPPV  2 (0.5) 8 (0.3)   
Jaundice  
200 
(55.1) 
671 (24.8) <0.001 3.4 (2.7-4.4) 
Probable sepsis    15 (4.1) 30 (1.1) <0.001 3.2 (1.6-6.5) 
Confirmed 
sepsis    
4 (1.1) 
1 (0.04) 0.001  
 
 
 
 
 
Conclusion:  
                Compared to term infants late preterm’s are at higher risk for 
respiratory morbidities, need for Ventilation, jaundice, hypoglycaemia and 
probable sepsis. Infants of all gestation except 39 weeks are at higher risk for 
morbidity with 40 weeks as referral term.22-32 
 
 
 
 
 
 
 
 
 
 
 
 
 
STUDY 3 
TITLE: “Perinatal outcomes and associated maternal Co-morbid conditions   
in Late Pre term births”                                  
      –Divyakala Karegoudar, Arati Prabhu , Kapil amgain and Mukesh dhital 
Study Place:  Kles Dr.Prabhakar Kore Hospital Belgaum India 
Aim and Objective: The aim of the study is to find out the incidence of Late 
preterm births and to identify the causes, mode of delivery, maternal co-morbid 
conditions and perinatal outcomes 
Method: Prospective Study  
Study population:  
                Conducted in 161 pregnant woman who delivered between 34 and    
36 6/7 weeks of gestation at Dr.Prabhakar Kore Hospital Belgaum from Nov 
2012 to Nov 2013 
Results: 
               The perinatal and Maternal outcome were assessed. Most of the 
women 56 (34.78%) were aged 22 to 25 years and mean age was 24.54 ± 
4.18 years. 85 (52.80%) of the women were Primipara and history of 
previous preterm pregnancy  in 3.11% of women was detected. Labour was 
indicated in 60 (37.27%) of women while in 101 (62.73%) labour was 
spontaneous. In those with indicated labour, 14(36.84%) were induced and 
36.84% had vaginal delivery while 24 (63.16%) underwent emergency 
LSCS. With regard to spontaneous labour, 67 (66.34%) underwent vaginal 
delivery and 34 (33.66%) had emergency LSCS. Post partum eclampsia and 
eclampsia were noted in 2(1.24%) each. The incidence of late preterm birth 
was 61.68%. Most of the babies (41.61%) fell in birth weight between 1.51 
to 2.00 Kgs and mean birth weight was 2.19 ± 0.48 Kgs.  84 (52.17%) of 
babies who required NICU admission and low birth weight 51 (60.71%) was 
the common cause. The mortality was observed in 5 (5.95%) of the babies. 
Conclusion: 
                Late preterm births make significant impact on perinatal outcome 
at each week of gestation 34, 35 and 36 weeks 6 days respectively. So 
managing late preterm births demands judicious decision making to reduce 
the morbidity and mortality.32-36 
 
 
 
 
 
 
 
 
STUDY 4 
TITLE: “Early neonatal outcome in late preterms” 
                                                                          - Femitha P, Bhat BV. 
Objectives: To study the maternal risk factors, morbidity and mortality of 
late preterm and to compare them with term neonates 
Study Method: Cohort Study 
Results:       
              Late preterm babies were about 55% of all live preterm births 
during the study period. The odds of babies developing major morbidity was 
significantly more in those whose mothers had hypertension and infections 
(OR 2.69 95% CI: 1.55, 4.68 and 2.08, 95% CI: 1.6, 2.71 respectively). In 
the study group, 42.4% and 20.8% babies suffered major and minor 
morbidity compared to term who suffered 8.4% and 6.8% of morbidity. Late 
preterm neonates had significantly higher odds of developing morbidity like 
respiratory distress (12.4% vs. 5.6%, OR 2.21, 95%CI 1.21,4.11), need for 
non invasive(17.3% vs. 5.7%, OR 3.05 95% CI 1.69, 5.47) and invasive 
ventilation (14.6% vs. 1.7%, OR 8.62, 95% CI 3.09, 24.04), seizures (22.8% 
vs. 4.8%, OR 4.75 95%CI 2.61, 8.63), sepsis (20.8% vs. 5.2%, OR 5.20, 
95% CI 2.71, 9.99), shock (17.6% vs. 4.4%, OR 4.00 95% CI 2.12,7.56), and 
jaundice (26% vs. 6%, OR 4.33 95%CI 2.54, 7.39). By logistic regression,  
 
the odds of developing major morbidity decreased with increasing 
gestational age (aOR 0.28 95% CI 0.18, 0.45; p < 0.001) and increased with 
hypertensive disease of pregnancy (aOR 2.16 95% CI1.09, 4.260; p = 0.026). 
Conclusion:  
                Late Preterm infants have significantly more morbidity and 
mortality compared to term. Lower gestational age and Maternal 
Hypertension are strongest predictors of morbidity36-39 
 
 
 
 
 
 
 
 
 
 
 
                                           
STUDY 5 
TITLE: “An overview of Morbidity, Mortality and Long term outcome of 
Late preterm birth”                                     
           – World Journal of Paediatrics, August 20   11,Vol 7 , Issue 3 ; pp 199-204 
Data Source: 
 Articles Concerned with Morbidity, Mortality and long term 
outcome of late preterm infants taken from Pub med published 
during 2000 – 2010 
Results:     
 Late Preterm Infants are the fastest growing group of neonates 
which comprises majority of preterm births compared with term 
babies’. They have significantly higher risk of morbidity, Mortality 
and adverse long term outcomes.40-41 
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OBSERVATION 
AND 
RESULTS 
 
 
 
 
 
DESCRIPTION OF STUDY POPULATION
GESTATION AGE PROFILE OF LATE PRETERM 
Age in weeks 
34 - 34 6/7 wks 
35 - 35 6/7 wks 
36 - 36 6/7 wks 
Total 
Out of 100 Late preterm babies 23% were delivered at 34 
gestation, 32% at 35 – 35 6/7 of gestation and 45 % at 36 
gestation. 
 
 

 
 
No. of Babies Percentage
23 
32 
45 
100 
– 34 6/7 weeks of 
– 36 6/7 weeks of 
 
23% 
32% 
45% 
100% 
 
GENDER DISTRIBUTION OF LATE PRETERM
Gender 
Boys 
Girls 
 
Out of 100 Late preterm 56% were boys and 44 % were girls.
 
 
 
 
 

 
No. of Babies Percentage
56 
44 
 
 
56% 
44% 
 
ANTENATAL STEROIDS
Antenatal Steroids 
Complete course 
Incomplete course 
No steroids 
 
Out of Mothers of 100 Babies, Mothers of 30 babies received complete 
course of antenatal steroids, Mothers of 40 babies received incomplete 
course of steroids and other Mothers received no steroids.
 
 
 

 
Total Percentage
30 
40 
30 
 
 
30% 
40% 
30% 
 
PRESENCE OF LABOUR PAIN
Presence of 
Labour Pain 
Labour Pain 
No Labour Pain 
 
46% of mothers had labour pain and 54% of mothers experienced no labour 
pain. 
 
 
 
 

 
Number Percentage
46 
54 
 
46% 
54% 
 
INDICATIONS OF LATE PRETERM BIRTHS 
Indication for late 
term Numbers Percentage 
Preterm labour 41 41% 
Twin 11 11% 
PIH 11 11% 
Prev LSCS 10 10% 
PROM 8 8% 
Fetal Distress 5 5% 
Oligohydramnios 4 4% 
GDM 3 3% 
MSAF, Fetal 
Distress 3 3% 
Failed Induction 2 2% 
IUGR 1 1% 
APH 1 1% 
Total 100 100% 
 
 
 
 
Out of hundred Late preterms 
for 41% followed by twin gestation of 11%, PIH 
10%, PROM – 8%, Fetel Distress 
3%, MSAF – 3%, Failed Induction 
 
 
 
 

,Spontaneous Pretem labour was the indication 
-11%, Previous LSCS 
– 5%, Oligohydrominos – 
-2%, IUGR – 1%, APH – 1%
– 
4%, GDM – 
 
 
MODE OF DELIVERY:
Mode of Delivery 
Normal 
Assisted 
LSCS 
Total 
 
Of all the deliveries labour natural accounted for 43%, LSCS accounted for 
about 55% and assisted delivery about 2%.
 
 

 
Numbers Percentage
43 
2 
55 
100 
 
 
43% 
2% 
55% 
100% 
 
GESTATION AGE ASSESSMENT
Gestational Age(34-36 
6/7wks) as per 
1st trim USG 
LMP 
NBS 
Total 
 
The Gestation age in 42% of babies were assessed by 1
sonogram, 37 % by LMP and 21% by New Ballard scoring
 
 

 
Number Percentage
42 
37 
21 
100 
st
 trimester ultra 
 
 
42% 
37% 
21% 
100% 
 
BIRTH WEIGHT OF LATE PRETERMS
Birth Weight 
SGA 
LGA 
AGA 
Total 
 
Of Total no of 100 babies,17% were SGA(Small for Gestation age),3 % 
were LGA( Large for Gestation age) and 80% were AGA(Appropriate for 
Gestation age) 
 

 
Number of Babies Percentage
17 
3 
80 
100 
 
17% 
3% 
80% 
100% 
 
NEED FOR RESUSCITATION AT BIRTH
Need for Resuscitation 
at Birth 
Initial steps 
PPV 
Intubation 
Total 
 
Of total no. of 100 babies 16% required 
babies 5 babies’ required initial steps, 9 babies required PPV and 2 babies 
required intubation.The 95% Confidence interval for the parameter Need 
for resuscitation ranges from 9% to 23%
 

 
No of Babies req. 
Resuscitation 
5 
9 
2 
16 16 out of 100
Resuscitation. Out of those 16 
. 
Percentage 
5.0% 
9.0% 
2.0% 
 
 
RESPIRATORY DISTRESS
Respiratory Distress 
Requiring 
Need for Oxygen 
Need for Surfactant 
Need for Ventilator 
TOTAL 
 
Of 100 Late preterm 33% had respiratory distress, out of that 21 babies 
required oxygen, 6 babies required 
ventilator support. The 95% confidence interval for the parameter 
respiratory distress ranges from 23% 
 
 

 
No Percentage
21 
6 
6 
33 33% out of 100
surfactant and 6 babies required 
- 42%. 
 
21.0% 
6.0% 
6.0% 
 
 
NEONATAL JAUNDICE
Neonatal Jaundice 
Yes 
No 
Total 
 
Of Total 100 babies, 50 babies had Neonatal jaundice
interval for the parameter Neonatal jaundice , ranges from 40% to 59%.
 
 
 

 
No of Babies with 
Jaundice Percentage
50 
50 
100 
.The 95% Confidence 
 
50% 
50% 
100% 
 
 
TREATMENT OF NEONATAL JAUNDICE
Treatment for neonatal 
Jaundice 
No Rx 
Phototherapy 
Exchange transfusion
Total 
 
50 out of 100 babies had Neonatal Hyperbilirubinemia.Out of this 50 
Babies,38 babies required Phototherapy as modality of treatment,4 babies 
required Exchange Transfusion, and 7 babies required no treatment. 
 
 

 
No of Babies with 
Jaundice 
7 
38 
 4 
50 
Percentage 
7.0% 
38.0% 
4.0% 
50% 
 
 
HYPOGLYCEMIA 
Hypoglycemia 
Yes 
No 
Total 
 
Out of 100 Late Preterm 13% had hypoglycemia.
interval for the parameter hypoglycemia 6% 
 
 
 
 
 

No.of babies Percentage
13 
87 
100 
The 95% confidence 
- 19% 
 
13% 
87% 
100% 
 
SEPSIS 
Sepsis 
Suspected 
Probable 
Culture Positive 
Total 
 
Of 100 Late preterm’s 33 babies had sepsis out of that 17% had suspected 
sepsis, 11% had Probable sepsis and 5% had Culture Positive sepsis
95% confidence interval for the parameter sepsis ranges 23% 
 
 
 

No Percentage
17 
11 
5 
33 33% out of 100
 
17% 
11% 
5% 
 
. The 
- 42% 
 
REQUIREMENT OF IV FLUID
IV fluids 
Yes 
No 
Total 
 
Of 100 babies 29% received IV fluids
the parameter requirement of IV fluids 20% 
 
 
 
 
 

 
No Percentage
29 
71 
100 
. The 95% confidence interval for 
- 38%. 
 
29% 
71% 
100% 
 
MORTALITY 
Mortality 
Yes 
No 
Total 
 
Mortality in Latepreterms with N=100 is 2%
 
 
 
 
 

No Percentage
2 
98 
100 
. 
 
2% 
 98% 
100% 
 
WEIGHT IN PERCENTILE        
Weight in 
percentile No Percentage 
<3rd percentile 6 7% 
3 to 50th percentile 67 81% 
>50-97 percentile 9 11% 
>97th percentile 1 1% 
Total 83 100% of N=83 
 
Weight in percentile No 
Percen
tage E 95% CI in % 
<5th percentile 6 7% 0.061606 3-16 
 
3 to 50th centile 67 81% 0.174248 62-97 
 
50-97 centile 9 11% 0.061606 4-16 
 
>97th centile 1 1% 0.021514 0-2 
 
 
 
 
 
 
 
Out of 100 Late Preterms 83 were 
were recorded and plotted in WHO growth chart.Of which 7% of babies were 
weighing <3rd percentile,81% were weighing between 3 to 5
50-97 percentile and 1% >97 percentile.
 
 
 
 
 
 
 

followed up at 6 months.Weight of 83 babies 
0 th percentile,11% 
 
 
Neuro Developemental Outcome 
Neuro developmental 
outcome No Percentage 
Normal 64 77% 
Abnormal 4 5% 
Questionable 15 18% 
Total 83 100% of N = 83 
 
Variables No Error 95% CI in % 
Abnormal 
Neurodevelopmental outcome 4 0.038408 0-7 
Questionable outcome 15 0.069986 8-22 
Normal 64 0.09408 55-73 
 
83 babies were followed up at 6 months to assess the neurodevelopmental 
outcome using Denver development screening test(DDST). The assessment 
in 4 babies (5%) were reported to be abnormal, 15 babies (18%) were 
reported as questionable.The assessment in remaining 64 babies(77%) were 
normal. 
 
 
 
 
                                           Statistical Analysis 
Variables No Proportion E 95% CI 
Range of 95% 
confidence 
interval (in %) 
Need for resuscitation 16 0.16 0.071855 
0.16-
0.071<p<0.16+ 
0.071 
9-23 
Respiratory 
morbidities 33 0.33 0.092162 
0.33-
0.0921<p<0.33
+0.0921 
23-42 
Hypoglycemia 13 0.13 0.065915 
0.13-
0.0659<p<0.13
+0.0659 
6-19 
Jaundice 50 0.5 0.098 
0.5-
0.098<p<0.5+ 
0.098 
40-59 
Sepsis 33 0.33 0.092162 
0.33-
0.0921<p<0.33
+0.0921 
23-42 
IV fluids 29 0.29 0.088937 
0.29-
0.0889<p<0.29
+0.0889 
20-38 
Mortality 2 0.02 0.277047 
0.02-
0.2770<p<0.02
+0.2770 
Not 
significant 










 
 
 
 
 
 
DISCUSSION 
 
 
 
 
 
DISCUSSION 
             This study assessed the short term morbidities, Mortality and long 
term outcome of late Preterm(N=100).This study is a descriptive study on 
propective Basis,In the study period 100 late preterm were taken up for the 
study. 
Results: 
             The analysis of our study is as follows 
 23% of babies were delivered at 34-346/7 weeks of 
gestation,32 % at 35-356/7 weeks of gestation,45% at 36-36 
6/7 weeks of gestation. 
 Boys in the study group were 56% and girls in the group 
were 44%. 
 Mothers of 30 babies received complete course of 
steroids,mothers of 40  babies received incomplete course, 
ansd mothers of 30  babies received no steroids. 
 46% of mothers nad labour pain and 54% experienced no 
pain. 
 Preterm labour was the most common cause of Late preterm 
births comprising of about 41% followed by Twin  
 gestation-11%, PIH-11%, Previous LSCS-10 %, PROM-
8%, Fetal distress-5%, Oligohydraminos-4%,GDM-3% , 
MSAF-3%,Failed induction-2 %, IUGR-1% and APH-1%. 
 Out of 100  Late Preterms delivered,43% were delivered by 
Labour natural, 55% by LSCS and about 2% by Assisted 
delivery. 
 Gestational age assesment in 42 % were done by means of 
1st Trimester Ultrasonogram.for 37% assesment was done 
based on LMP and in 21% by New Ballard scoring. 
 17% were SGA, 3% were LGA and 80 % were AGA. 
 16% of babies required resuscitation at birth, 5 babies 
requires initial steps of resuscitation,9 babies required 
Positive Pressure Ventilation and 2 babies required 
Intubation. 
 33% suffered from Respiratory distress,of which  21 babies 
required O2,6 babies required surfactant and 6 babies 
required ventilatory support. 
 50% had Neonatal jaundice.Of 50 babies,7 required No 
Treatment, 38 babies required Phototherapy and 4 babies 
required Exchange Transfusion. 
 
 13% of babies experience hypoglycemia. 
 33% of babies had Sepsis, of that 17 babies had Suspected 
Sepsis,11 babies had Probable Sepsis, and 5% had culture 
positive Sepsis. 
 9% of babies required Intravenous Fluids. 
 Mortality of Late Preterms were about 2 %. 
Results on Follow up: 
                           At 6 months of follow up, 83 babies were followed up. 
Weight in Percentile at 6 months: 
 7% of babies were < 3rdpercentile. 
 81% of babies  were between 3-50 th percentile. 
 9% of babies were between 50-97 percentile. 
 1% of babies were >97 Percentile. 
Neurodevelopmental outcome: 
 It was assessed based on Denver Development Screening Test. 
 The assesment in 5% were Abnormal,18% were Questionable, 
and Normal in 77% of babies. 
 
 
Comparison with other studies 
Causes of Late Preterm: 
                        In a study done at KIMS, by Amarjeet S Wagh and Naveen 
Jain, Preterm labour and PROM remained as the cause for 53( 46.9% ) Late 
Preterm deliveries followed by PIH,GDM,APH,Multiple gestation,Fetal 
distress,MSAF which accounted for about 53.5% 
                        Where as, in our study,Preterm labour was the most common 
cause comprising of about 41% followed by other causes. 
Need for Resuscitation at Birth: 
                        In a study done at KIMS,14% of Late Preterm required 
resuscitation. 
                        In our study 16% of Late Preterms, required resuscitation. 
Respiratory distress: 
                        Study done at KIMS, reported  9.8% of Late Preterm with 
Respiratory distress. 
                        Study done at Fernandez hospital,Hyderabad; Respiratory 
morbidity accounted for 10 .5% of Late Preterms of which, 3% required any 
mode of ventilation,2 .5% required CPAP, 0.5% required IPPV. 
                        12.4% of babies had respiratory distress, in a study done 
FemithaP,Bhat BV. Of these babies, 17.3% required Non-invasive 
ventilation whereas14.6% required Invasive ventilation. 
                         Our study reported 33% of babies with Respiratory distress. 
Neonatal Jaundice: 
                     KIMS study reported 50 % of cases with Neonatal Jaundice. 
                     Fernandez hospital Hyderabad reported 55.1% of babies with 
Hyperbilirubinemia. 
                      Study done by Femitha P,Bhat BV reported 26% of Late 
Preterm babies with Jaundice. 
                     In our study,Jaundice accounted for 5 % of babies. 
Hypoglycemia: 
                    KIMS study reported 3% of babies with Hypoglycemia. 
                    Fernandez hospital reported 8.8% of babies with Hypoglycemia. 
                    In our study the incidence was 13%. 
Requirement of Intravenous Fluids: 
                    KIMS study reported that  58% of babies required Intravenous 
Fluids. 
 
 
                    Our study reported the requirement as  9%. 
Sepsis: 
                    KIMS study reported incidence of sepsis to be 9.6%. 
                    Study at Fernandez hospital,Hyderebad,incidence of Probable 
sepsis was 4.1%, and 1.1% of Confirmatory Sepsis. 
                     Femitha P,Bhat BV study reported  20.8% as incidence of 
Sepsis. 
                     Our study reported to be 33%, of which 17 babies had 
suspected sepsis, 11 babies had Probable Sepsis, and 5% had culture positive 
sepsis. 
Birth weight: 
                     KIMS study showed that the percentage of AGA was 
80.7%,SGA to be 11.4% and LGA as 7.8%. 
                     In a study by Prabhakar Kore Hospital,Belgaum, most of the 
babies that is 41% had Birth weight between 1.51 kg to  2.0 kg. 
                     In our study the incidence of AGA was 80 %, SGA was 17% 
and and AGA was 3%. 
 
 
Mortality: 
                    Prabhakar core hospital reported incidence of mortality as 
5.95%. 
                    In our study the mortality was 2%. 
Weight in percentile on Follow-up: 
                In a study at KIMS,at 3 months of follow up, 13.2% of babies 
weighed > 5 percentile,83.1% between 5 to 5 th percentile. 3.6% weighed <5 
percentile.   
                     In our study 7% of babies were weighing <3rd percentile,81% 
were weighing between 3 to 5  th percentile,11% >5 th percentile and 1% 
>97 percentile. 
Neurodevelopment outcome: 
               Neurodevelopment outcome was assesed using Denver  
Development screening Test. In 73% it was normal, abnormal in 4.8%, in   
20.4% of babies it was questionable.In 1.2 % it was more than 1 abnormal,In 
3.6%  it was more than 1 questionable.                                    
                  In our study,The assessment in 4 babies (5%) were reported to be 
abnormal, 15 babies (18%) were reported as questionable.The assessment in 
remaining 64 babies(77%) were normal 
 
Strength of the study 
                      Our study is a prospective observational study with a follow up 
for 6 months done in a Tertiary care centre with variety of Late preterm 
problems which were addressed in our study.   
                       A follow up of 6 months was done to assess the 
Neurodevelopment outcome which will screen the newborns for the 
neurodevelopment disability reasonably. 
                      There were only very few Studies assessing the morbidy, 
mortality and long term neurological outcome in  Late Preterm population 
and there was no study conducted in our set up with Late Preterm. 
 
 
                          
                                   
 
 
 
 
 
Drawbacks of the study 
                       Study population are taken from Tertiary care hospital where 
there is a large proportion of  mother being referred for antenatal problems. 
                       This study is an exploratory study.No much studies have been 
done with this population.So sample size was not calculated using the 
formula to calculate it. 
                        Higher the incidence of LSCS,which may itself predispose the 
Newborn to Respiratory morbidity like TTN. 
                        This study is a short study with the follow up of 
Neurodevelopment outcome till 6 months which is inadequate to draw 
conclusion about the true incidence of Neurodevelopment disability in high 
risk groups. 
 
 
 
 
 
 
 
 
 
 
 
CONCLUSION 
 
 
 
 
 
 
 
Conclusion 
                Our study  gives a clear idea about the morbidity,mortality and 
Neurodevelopment disability in Late Preterm chiold. 
                It has also shown that continuous monitoring is necessary in Late 
Preterms so as to reduce the morbidities like Respiratory distress, Sepsis, 
Jaundice,Hypoglycemia,requirement of Intravenous fluids,Requirement of 
resuscitation.  
               Also screening of Late preterms for Neurodevelopment disability is 
essential to prevent sequelae of Neurodevelopment disability. 
                Late Preterms should be given as equal importance as Term in 
Monitoring for morbidity and also sholuld be followed up for Neurological 
outcome.This will help in improving Newborn care and will improve human 
health status.                 
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ABBREVIATIONS  
 
 
 
 
 
 
ABBREVIATIONS 
 
 
• AGA   Appropriate for Gestational Age. 
• APH   AntePartum Hemorrhage. 
• CPAP   Continuous Positive Airway Pressure. 
• CRPC   Reactive Protein. 
• CI   Confidence Interval. 
• DDST   Denver Development Screening Tool. 
• EBM   Expressed Breast Milk. 
• GDM   Gestational Diabetes Mellitus. 
• IL-6   InterLeukin-6. 
• IVF   Intravenous Fluid. 
• IUGR   Intra Uterine Growth Restriction. 
• LMP   Last Menstrual Period. 
• LGA   Large for Gestation Age. 
• LSCS   Lower Segment Caesarean Section. 
• MSAF  Meconium Stained Amniotic Fluid. 
• NBS   New Ballard Scoring. 
• NICU   Neonatal Intensive Care Unit. 
• NRP   Neonatal Resuscitation Protocol. 
• PROM  Premature Rupture Of Membrane. 
 
 
• PPV   Positive Pressure Ventilation. 
• PIH   Pregnancy Induced Hypertension. 
• RTA   Renal Tubular Acidosis 
• RSV   Respiratory Synctitial virus 
• SGA   Small for Gestation Age 
• VLBW  Very Low Birth Weight 
• WHO   World Health Organisation. 
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DATA COLLECTION FORM 
1. Name: 
2. Age:NB(34-36 6/7) 
3. Gender: 
4. Disc no: 
5. Parent’s name: 
6. Address: 
7. Phone number: 
8. History :  
Maternal data: 
             Antenatal steroids-Y/N 
              Presence of and duration of labour pain-         hrs 
             Indication for Late preterm- 
              Trial of induction-Y/N       
9. Birth history: 
Mode of delivery-normal/assisted/LSCS  
Gestation age(34-36 6/7) acc to 1st trimester USG/LMP/NBS 
Birth weight                 
     10.Need for resuscitation at birth: 
Initial steps/Need for O2/PPV/Chest compressions 
     11.Respiratory morbidities: 
                Need for o2-Y/N 
                Need for surfactant-Y/N 
                 Need for venbtilator-Y/N 
     12.Hypoglycemia-Y/N 
     13.Neonatal jaundice-No treatment/phototherapy/Exchange transfusion 
     14.Sepsis-suspected/probable/culture positive sepsis 
     15.Intravenous fluid-Y/N 
At Discharge: WT,Length,HC 
Follow up outcomes: 
Exclusive breast feeds till 6 months- 
Wt, Length,HC 
Neurodevelopmental outcome (DDST) 
     N/abn/Questionable/more than 1 abn/more than 1 questionable 
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